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Background and Purpose: To test whether multidisciplinary rehabilitation (MDR) is effective in improving functional outcome in chronic stroke.
Methods: Retrospective review of functional outcome of MDR in 136 consecutive patients with first single stroke. Patients were divided into early group (E: days after stroke ( 90, n = 47) and late group (L: > 90, n = 89). Outcome was assessed by using the Functional Independence Measure (FIM) and the Stroke Impairment Assessment Set (SIAS).
Results: Both groups were comparable in terms of age, gender, type of stroke, and side of stroke. The mean length of stay was significantly longer (p < 0.05) in E (138 days) than in L (114 days). The mean FIM (admission/discharge) was 88/103 in E and 88/97 in L. The mean SIAS was 11/14 in E and 10/13 in L. There was no significant difference in gain of FIM and SIAS score between the groups. There was also no difference in gain of FIM between E and L in three subgroups based on admission FIM score (severe disability: , moderate: 54-89, mild: 90-126).
Conclusions: MDR is effective in improving functional outcome of stroke patients regardless of starting point of MDR or initial severity of disability. Key Words: Stroke&mdash;Rehabilitation&mdash;Functional Independence Measure (FIM)&mdash;Stroke Impairment Assessment Set (SIAS).
The efficacy of rehabilitation in improving disability of patients with acute to subacute stroke has been well established by several prospective randomized controlled studies (1) (2) (3) (4) (5) . Most of these studies enrolled patients who were 30 to 40 days from the onset of stroke. The current study focused on the impact of multidisciplinary rehabilitation (MDR) started in the chronic stage of stroke.
Methods
We retrospectively reviewed the functional outcome of MDR by neurodevclopmcntal techniyue (6) in 136 consecutive patients with a first unilateral stroke who were admitted to Bobath Memorial Hospital between June 1995 and July 1996. Stroke patients whose disability was severe enough to require physical assistance in activities of daily living (ADL) and who had good control of complications such as hypertension, congestive heart failure, ischemic heart disease, atria fibrillation, or diabetes mellitus were transferred to the hospital after initial medical treatment. They had reccived a short-term physical therapy without combination of occupational thcrapy or speech therapy in general medical wards 2 or 3 days a week at acute hospitals. They were admitted to stroke rehabilitation units, where they received MDR that included physical therapy, occupational therapy, speech therapy, rehabilitation nursing care, and discharge planning by social workers. Family training also was provided (7) . All patients had two 45minute sessions of physical therapy, two 45-minute sessions of occupational therapy, and one 45-minute session of speech therapy as needed, 5 days a week. These patients were currently covered by insurance in Japan regardless of duration after the onset of stroke. Patients who should discontinue MDR because of the exacerbation of complications were excluded. Based on the duration after the onset of stroke, patients were divided into two groups (90 days: early group, n = 47; > 90 days: late group, n = 89). Disability was evaluated using the Functional Independence Measure (FIM) at the time of admission and at the time of discharge (8) . For further analysis patients in each group were assigned to three groups based on their admission FIM score (severe disability: FIM 18-53; moderate disability: FIM 54-89; mild disability: FIM 90-126). Impairment was measured using motor subscore of the Stroke Impairment Assessment Set (SIAS) by Chino and co-workers (9) .
Motor subscores of the SIAS (score range; 0-25) consist of two tests for upper extremity (0-10) and three tests for lower extremity (0-15). Details of the SIAS are described in Table 1 and Table 2 . Statistical analysis for functional outcome relied on ANCOVA when group (early group versus late group) was a factor, admission FIM or SIAS score was a covariate, and gain in FIM or SIAS score served as the dependent variable.
Results
Demographic features of patients in each group are shown in Table 3 . Mean days ± SD after stroke was 64 ± 20 (range 12-88) in E and 291 ::!: 112 (95-772) in L (p < 0.0001). Thcre was no significant difference between E and L in age, gender, type of stroke, or side of stroke. Length of stay was significantly longer (p < 0.05) in E (138 ± 43 days) than in L (114 ± 54 days). Total FIM score at admission/discharge was 88 ± 29/103 ± 23 in E and 88 ± 29/97 ± 28 in L. Gain in total F1M was + 14 ± 15 in E and +9 ::!: 11 in L ( Table 4 ). ANCOVA demonstrated no significant group by admission FIM interaction [F (1, 132) = 2.379, p = 0.1254] and no significant main effect for group [F (1, 133) = 2.874, p = 0.0924]. There was significant main effect for admission FIM score [F (1, 133) = 14.927, p = 0.0002]. This indicates that gain in total FIM score was only related to admission FIM score and that it did not significantly differ between E and L. Gain in FIM subscore for ADL, mobility, or cognition also was not significantly different between the groups (Table 4 ). Namely, there was no significant group by admission subscore interaction [ADL; F ( 1, 132) = 2.261, p = 0.1351, Mobility; F ( 1, 132) = 0.071, p = 0.7897, Cognition; F ( 1, 132) = 0.452, p = SIAS score for upper plus lower extremity at admission/discharge was 11 ± 8/14 ± 8 in E and 10 ± 7/13 ± 7 in L. Gain in SIAS was +3 ± 3 in E and +2 -~-2 in L ( Table 5 ). ANCOVA demonstrated no significant group by admission SIAS interaction [F (1, 132) = 0.183, p = 0.6700] and no significant main effect for group [F (1, 133) = 0.515, p = 0.4743]. Gain in SIAS for upper or lower extremity was not significantly different between the groups (Table 5 ). Namely, there was no significant group by admission SIAS interaction [upper; F ( 1, 132) = 1.159, p = 0.2840, lower; F (1, 132) = 0.646, p = 0.4233] or no significant main effect for group [upper; F (1, 133) = 0.660, p = 0.4182, lower; F (1, 133) = 1871, p = 0.1740]. These results indicate that there was no significant difference in the change of impairment level between the groups.
Next we tested whether MDR is equally effective for chronic stroke patients with different initial disability (Table 6 ). In the subgroup of patients with severe disability (FIM 18-53, n = 6/17 in E/L), ANCOVA demonstrated no significant group by admission FIM interaction [F (1, 19) = 3.598, p = 0.0732] as well as no significant main effect for group [F (1, 20) = 0.421, p = 0.5240]. In the subgroup of patients with moderate disability (FIM 54-89, n = 16/21 in E/L), there was no significant group by admission FIM interaction [F (1, 33) = 1.385, p = 0.2477] and no significant main effect for group [F ( 1, 34) = 4.028, p = 0.0528]. In the subgroup of patients with mild disability (FIM 90-126, n = 25/51 in E/L), there was no significant group by admission FIM interaction [F (1, 72) = 0.084, p = 0.7724] and no significant main effect for group [F (1, 73) = 0.352, p = 0.5550]. These indicate that gain in total FIM score did not differ between E and L regardless of severity of initial disability.
Discussion
A common consensus in stroke rehabilitation has been that early intervention is favorable for functional outcome (10) . Smith and co-workers (11) also suggested, in a randomized controlled trial for acute stroke in the elderly, that early introduction of rehabilitation by therapists may be more important than the amount of duration of treatment. On the other hand, several reports in- (12) indicated that time since stroke onset hcfore admission to a rehabilitation facility had a minor effect on functional outcome, such as the ability to transfer, amhulatc unassisted, and engage in household activities. Rodrigue: and his colleague ( 13) reported that postacutc training at least 1 year poststroke using a home-based training model resulted in improved gait and the perception of improved function. We compared rehabilitation outcome of two groups with different duration after stroke in the same rehabilitation setting and showed that MDR is equally effective in improving disability and impairment as measured by FIM and SIAS in both early (approximately 2 months) and chronic (approximately 10 months) phases of stroke. Furthermore, our results indicated that MDR also is effective in improving disability regardless of severity of initial disability as measured by admission FIM score in chronic stroke. These results indicate that patients with chronic stroke also have the potential to improve their functional status by MDR. Additionally. ANCOVA demonstrated significant main effect for admission FIM score. This indicates that gain in total FIM score was only related to admission FIM score and that patients who have greater initial disability are likely to benefit more from MDR.
The population evaluated in this study was different from previous studies (1-S) in that:
1. The length of stay in the rehabilitation unit was 138 days on average for the early group and 114 days on average for the late group, significantly longer than stay allowed in the United States. 2. The average age for both groups was 58 years, considerably younger than patients in other studies. 3. There are roughly equivalent numbers of patients in infarction and hemorrhage groups, whereas previous studies mainly concentrated on patients with bland infarction, not patients with hemorrhage.
Nevertheless, patients in both groups improved significantly in all measures. It has been inconclusive whether rehahilitative intervention improves neurologic impairment itself in stroke patients. However, it is likely that intensive rehabilitative intervention improves iinpairment as well as disability in chronic stroke hecause neurologic impairment itself, as measured by SIAS score for upper and lower extremity, improved equally in the early group and the late group in our study. Natural recovery is unlikely in the poststroke period of our late group because neurologic and functional recovery occurs mainly within the first 6 months after stroke (14) (15) (16) .
The principal weakness of this study is that a prospective controlled study design was not used. The study contains no controls. There was no follow-up evaluation after discharge. Ferrucci and colleagues ( 17) reported that functional disability was significantly reduced 3 and 6 months after finishing rehabilitation. Attenuation of disability occurred mainly among those patients with more severe baseline neural impairment, which suggests that further functional improvement occurs even after completion of a rehabilitation program in stroke patients with severe neural damage. Tangeman and his cl)1leagues ( 18) reported that stroke patients at least 1 year postonset improved in the outcome measures of weight shift, balance, and ADL scores after a 1-month rl'11211W1itation program, and they retained this improvement during a 3-month follow-up period. On the other hand, Wade and colleagues (19) indicated in a randomized crossover trial that physiotherapy at home offered more than 1 year after stroke improved gait speed, although the improvement was not maintained 3 months after physiotherapy stopped. Such discrepancy in terms of decline after rehabilitative intervention may partly be due to the difference of severity of disability of patients included in these studies. In the latter study by Wade and colleagues, some patients required assistance, whereas patients included in the study by Tangeman and colleagues could amhulate independently. Further postrehabilitation follow-up study would be necessary for various severity of chronic stroke patients to establish the indication of MDR fur chronic stroke. An ongoing MDR program not only improves physical functioning and functional ability, but also diminishes neurologic findings even when administered more than 90 days after a stroke. Our results are preliminary, but they provide a clear rationale for a more definitive study with proper controls, carefully defined inclusion and exclusion criteria, and postrehabilitation follow-up evaluation.
